This work investigates chaos synchronization between two different fractional order chaotic systems of Lorenz family. The fractional order Lü system is controlled to be the fractional order Chen system, and the fractional order Chen system is controlled to be the fractional order Lorenzlike system. The analytical conditions for the synchronization of these pairs of different fractional order chaotic systems are derived by utilizing Laplace transform. Numerical simulations are used to verify the theoretical analysis using different values of the fractional order parameter.
The fractional order Lorenz-like system 27 is described by which has a chaotic attractor as shown in Figure 3 when β 2.8, γ 10.6, ρ 14, σ 20, and α 0.9. It should be also noted that, the systems 2.1 , 2.2 , and 2.3 are still chaotic at the fractional order values α 0.95 and α 0.99. 
Synchronization between Two Different Fractional Order Systems
Consider the master-slave or drive-response synchronization scheme of two autonomous different fractional order chaotic systems:
where α is the fractional order, X ∈ R n , Y ∈ R n represent the states of the drive and response systems, respectively, f : R n → R n , g : R n → R n are the vector fields of the drive and response systems, respectively. The aim is to choose a suitable linear control function U t u 1 , . . . , u n T such that the states of the drive and response systems are synchronized i.e., lim t → ∞ X − Y 0, where · is the Euclidean norm .
Synchronization between Chen and Lü Fractional Order Systems
In this subsection, the goal is to achieve chaos synchronization between the fractional order Chen system and the fractional order Lü system by using the fractional order Chen system to drive the fractional order Lü system. The drive and response systems are given as follows: 
3.5
Now, by letting
where Consequently, the synchronization between the drive and response systems 3.2 and 3.3 is achieved.
Numerical Results
An efficient method for solving fractional order differential equations is the predictorcorrectors scheme or more precisely, PECE Predict, Evaluate, Correct, Evaluate technique which has been investigated in 28, 29 , and represents a generalization of the AdamsBashforth-Moulton algorithm. It is used throughout this paper.
Based on the above mentioned discretization scheme, the drive and response systems 3.2 and 3. 
Synchronization between Lorenz-Like and Chen Fractional Order Systems
In this case it is assumed that, the fractional order Lorenz-like system drives the fractional order Chen system. The drive and response systems are defined as follows: 
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Now, by choosing
where 
3.18
If we assume that c − k 1 / 0 and E 1 s , E 2 s are bounded, then it follows that lim t → ∞ e 1 t lim t → ∞ e 2 t 0. Now, owing to the attractiveness of the attractors of systems 2.1 and 2.3 , there exists ξ > 0 such that |x i t | ≤ ξ < ∞, |y i t | ≤ ξ < ∞, and |z i t | ≤ ξ < ∞ where i refers to the index of the drive or response variables. Therefore, lim t → ∞ e 3 t 0. Consequently,
Thus, the states of the drive system 3.12 are synchronized with the states of the response system 3.13 , as the controllers 3.16 are activated.
Numerical Results
Numerical simulations are carried out to integrate the drive and response systems 3.12 and 3.13 using the predictor-correctors scheme, with the fractional orders α 0. 
Conclusion
Chaos synchronization between two different fractional order chaotic systems has been studied using linear control technique. Fractional order Chen system has been used to drive fractional order Lü system, and fractional order Lorenz-like system has been used to drive fractional order Chen system. Conditions for chaos synchronization have been investigated theoretically by using Laplace transform. Numerical simulations have been carried out using different fractional order values to show the effectiveness of the proposed synchronization techniques.
